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(71) We, JOHN LAING AND SON 
LIMITED, a British Company, of 133/139 
.Page Street, Mill Hill, London, NW7 2ER, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement : — 

The invention relates to a method for modi- 
fying the properties of water-hardenable 
compositions, particularly though not exclu- 
sively concretes, mortars and the like, by the 
addition of additives comprising fibres, fibrous 
or fibrillated material and agents adapted to 
modify the physical properties of the com- 
positions. 

Considerable research has gone into the 
study of agents and additives intended to 
alter the physical properties of cements, con- 
cretes and mortars. As a result of such re- 
search it has been proposed to use as one 
such additive the combination of fibrous 
material and a modifying agent such, for ex- 
ample, as an air entraining agent (see, for 
example, B.P.S. No. 1,285,701 assigned to 
the assignee of the present application). Here- 
tofore, such additives have normally been 
added separately to the concrete mix and 
together they have been shown to drastically 
alter the Theological properties of the plastic 
mix. 

In the prior art proposals the fibres are 
usually added either as discrete cut lengths 
sprinkled by hand or by various devices whose 
object is to separate the fibres and prevent 
felting, or they may be cut as required by 
means of a fibre cutter dispenser. 

Amongst the problems encountered in the 
production of water-hardenable compositions, 
4U such as concretes and mortars, containing such 
additives the separating of the fibres to pre- 
vent felting thereof and of ensuring a satis- 
factory dispersion of the additive throughout 
the composition during mixing thereof, whilst 
45 ensuring that the cost of the equipment re- 
quired for dispersing the modifying agent 
and the additive throughout the composition 



does not become prohibitive, have presented 
most difficulty. 

It is an object of the present invention to 50 
provide a simple and economical method of 
altering the physical properties of water 
hardenable compositions such as concrete 
amongst which properties mav b^ noted, for 
example, the setting and/or hardening time, 55 
plasticity, workability, durability, water- 
proofing, frost resistance, resistance to physical 
or chemical attack, air-entrainment, shrinkage, 
hardness, density, colour, permeability, 
strength, thermal transmittance, and sound 60 
attenuation of the composition* 

According to the invention there is pro- 
vided a method of modifying the physical 
properties of a water-hardenable composition 
containing Portland cement or high alumina 65 
cement as hydraulic binding agent which com- 
prises adding to the composition a modify- 
ing material comprising a fibrous material the 
fib res of which are coated or impregnated 
with and bound^ together .._by a dry waier- 70 
soluble or dry water-dispersible modifying 
agent capable of modifying the physical pro- 
perties of the water-hardenable composition; 
and subjecting the mixture to a mixing opera- 
tion to thoroughly and separately disperse the 75 
modifying agent and the fibres of the fibrous 
material throughout the composition. 

The modifying material used in accord- 
ance with the invention is suitably provided 
by impregnating or coating the outer sur- 80 
faces of the fibrous material (which term is 
also intended to cover fibrillated material) 
with a solution or suspension of at least one 
modifying agent then drying the coated or 
impregnated material thereby to bind the 85 
fibres of the fibrous material with the modify- 
ing agent. 

The invention enables the modifying 
material to be packaged in suitable pre-deter- 
mined dosages containing specified amounts 90 
of each constituent ready to be simply added 
to a water hardenable composition such as a 
concrete or mortar mix to produce a com- 
position having its properties modified in a 



BEST AVAILABLE COPY 



"on, for exLple! terete o"*^ ^P 08 '- 
. prepackage dos^S* " fc ?* 0rt » r mix * 

5 degree of control lobfnT^ 3 greater 
gradients ,„ the mi* rh! • ° ver 1,16 
reliance has to be T a when 

'ating and addfng to Z ** 0pCrator ra 'cu- 
,„ amounts of fiC ™, ■ composition the 

'0 agent or agentT^^' 31 ^ modif ymg 
Po^on having ^Sfarf'dSSS,? ^ 

agents for m^r* . racten stics, 
properties^ con£te^£r g , 
. invention can be My " teri J ^ u" Se in mis 
' 5 or alters a physical V..™ 31 ^ hlch enhances 
tion; suitabrSP^ ° f compos" 
dude, by way tf »an,°i Aese P ur Poses in- 
hardening agems ™? I s ^"mg and/or 
, n carbonate! £1 J^Z* 01 ^ 1 * chlorides, 
20 and bora,^ I^SSS?"*". hydroxides 
lignosulphottic adds ^ a ? d sugars . 

carboxyhc adds and & Z** 1 *' ^ 
izers— surfactants a nrfT> ts: as P'astic- 
25 and non-ionogX Tynietif ^' «*>™*«ic 
25 electrolytes ?uch a7^X° "f" 18 ' e «- l*>ly- 
methylacryhc add a ! ni ? olyac 7 ,0 n'tr,le, poly- 

maldc add anhydriAT^F ■ ,s oburyIene 
, 0 vinyl acetate?^ aJ «> h °'> pV 

30 caldum-, 2i„ c . anTS^ !^^ meta >- 
inorganic salts of fatrfacids ° icic acids ' 
agents— saponified waZ i * ™ air entraining 
<* may not be staS which may 

, other saponified rS u ^h ""K anima, 
35 Ae ^ ma « *at sold under 

salts of certain aliXdc^H °' the sodiu m 
a «s for example P stSLm . aromatic su, Ph- 
fd.um cetyl ■«]& I 2^ I J' , 7 I . SU ' phate > 
and sodium naphthalene ^ ah 7 l su, P ha te 
4 0 certain sulphatesTSeZT^' ? u, P hate . 
certain complex orS ™ dcnv atives, and 
amp e, keratin and^ni?^""*' for «- 
modtfymg fre dwaK f 'h? £h K er - agems for 
45 . {J 05 '. Stance, theS a ^ shnnfc age, the 
45 chem ical attach nay IK?- * physicaJ °' 
accordance with this^yentio^ "^"^ '» 

modifying •Snc^^^** that the 
5Q o" the surface of me fibr« or P^ent 
50 hardenable matrix ^ passes *>«*> the 

aUy incorporated fata the water initi- 

£^£ing agen? SS bt on ^ P ° S,ti » n - The 
beginning of rh7 m becom « available at 
produce a J u $y Z^^S cycle and wil 

in this in. 

compositi n or P w?d? he^r'" har denab£ 
additive may teTonZ^^ The 
*"ch as polypropyIe„ mP Sn • 0 f pu,ic fibre s 
65 and certain inoXanS fiK ' SKa '' and cotton 
• fibres annuls ^ S " Ch 35 S ,a «, 
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tying agent and renTove bv 1 ° f modi - ? 0 
solvent or vehicle c*nl; • y cyaporation the 
modifying agenfm a ~K^ bI ? e a f nt - ^e 
hqwd or can be Jrried ;„ ' e J n the Vel "cle 
state in Uquid susSSn ^ ^ divid «l 
convenient means ^ °" ° r by «oy other 75 

Preferably the additive m . ■ 
°y "npregnating aZl 3 ^ P re P a red 
Plurality of fibres °fth S PC * fo ?? ed froi n a 
ca.rried in solutifn' o7tsD^f , ° dlf ^ ng a « ent 
2»A ^t after renS "ff |"odi- 80 
venicJe acts p« <* u- j- °* soJutiftn 

so that c an be cJ'tTn^ 1 for me K 
mcorporati^g i th^tt" bu ? d, « ~r 
The combination J ' & ( 7TJ ardenab, e mix. ^ 
fresh composition and mrmLT*- 6 "! in the 8 5 
of the components of theJZ • aniCaJ action 
or suspend tiie m^f^L amposi Uoa dissolve 
fibres throSuf fh 8Cnt and dis Perse 
whilst the wat« f„ ^ composition "i*. 
dissolve or suspend Se m W? ll0n «"» to 90 
process being 4?steJ I by ^"l 3gem > thi s 
mg action. water hi a mechanical mix- 
the property of h"? e, !i bte ^position 

the admixtures accSn^t^^ modified ™h 
°e any water haSenaofe m ^ VCntion may 95 
as hydraulic binder XS,?? 58 ln corporatin| 
alumina cement fort, and cement or high 

^P^Zf^n^ WaS P-P-d 
a large number of nolvnl P*' con S''sting 0 f 100 
concentrated sol&ft.^ vvith a 

resin Vinso, "(R^^ l^T^ ° f a 
50 Cinan oven. * ; and dr y*ng at 

•-S: Was -ag- - - 

bundle, of fil , re Z;„i™' ! ; "» eylindrical 

A fibrous air enr * a 

Prepared consisting ofX folf"? was "ow 1 10 
aons:~ OI me following propor- 

Ordinary Portland 

Cement 
Aggregate 
water 

Admixture prepared 
as above 



1.00 par, by weight 
3-00 parts by weight 
0-42 parts by weight 

1 gm per 75 gms 
cement 



115 



pn& a" h^wrr' 0 ^ "PS* mi "r 120 
evenly dispersed^ fibres '"^ C ncr «-" 

In another exam^i 
Prepared exactly * £%JJ nn . u,ati on was 
but substituting a mivn. forc S° in g example, 
^eight of sodi um "£ rC of e «Jual parts^ ,25 

"kohol for the V^so^mT 1 ^ ,y ^' 

K^i.M.) resin men- 
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WHAT WE CLAIM IS - 
*n . containing SKd"^ 

nf «tT modifying agent and the fibre* 
of ^brous material throughout the cL^f. 

and drying the ° f •** mod ^8 agent 

material! 6 Kd ° r ,m P re g™red fibrous 

Prying tlatr 2^ g «* J* the 
material is preuackl^ ■ modifying 
dosages conifflg^^" »^ e «nained 
constituent S spec,ned amounts of each 

preU^aU 8 tSn^tT ^ ^ 
material is DrenL k 1110 mod ^g 

Biskra? - . Sa^ss*.- a 

the modif^r ag ent a «i U ° 0n ?. hic,e so *" 
for the fibres and o.rr ? 3 blndin £ agent 
fibres into shon bu?dL I*- reSU,tant 
the composition. '"corporation into 

said s«uTgXorhSS> 5 S„ 

from amln^ soluble ^J n ^ agent is 
silicates, sihlofluonVli c 1 h, ° rldes ' carbonates, 

Sh ^^anSnt' S^^T 
suJphonic acidc *u • /"ears, Ugno- 

***** adds S £g£g 



7. A method as claimed in anv one nf ,k. 

preceding claims wherein the modif v ?L 
comprises a plasticizer mod «ymg agent 

inlaid m n^ aS C ! aimed in c,i "m 7 where- 

aciyhc aci^LJolS ^^ ,,e ; Pdymethyl- 60 
acid anhydride • u f ^ acet atemaleic 

^ridTSiyjgi "232 ene F*f acid 

acetate. ^'J™^ 1 alcohol, and polyvinyl 
comprte , w.KrpnXg t«£ '' y '" 8 ■*« 

of fatty acids ' d ,n0r gamc salts 

prec^dS whereS^^V" 6 ° f *° 

c T 3 pr r an ^ r «^ ^ agent 

in said dr^aininl^ ^ 12 wh ™- 
among siS^"! is se 'ected from 

aromatic sulphates seferlli f aL P hat,c and 
sodium lauryl suI P w ed J^ m «<> 
sulphate, sodmm o 3 suMh,, ° 'T f 6 * 1 
naphthalene isopropyf sit E d ?° dium 
saponin. H/ swpnate, keraun and 

- st* sTpt^ed 5 w^T ^ 13 whe - 85 

with animalglue CS,ns are stabilised 

p^ g me Ss as wh1S 1a a d ny r of 

selected from among Sic 1- "u arc 
Polypropylene, „ yJo n sgTL* * SUch as 90 
inorganic fibres selectrH "V COtton ' and 
ceramic : fibres fr0m «»»» g'ass, 

the preJedfafcW 8 w^ "* one 

3 !? 8 J ds 2 * 5 - - d - have 95 
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